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Determination of iron in the blood serum and bone marr R

« Role
in the diagnosis and therapy of anemi. 8, V sanqi roply
no.4:280-288 Ap 162, 4. Tojnosanit. pregls 19

1. Medicinski fakultet u Beogradu, Interna klinika "B®,
(IRON METABOLISM) (BLOOD CHEMICAL ANALYSIS)
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MILUTIHVIC, C.

“ew type of coordinated borer in the manufacture of DIAI
60 machine tools and new trends in the technique of
finishing machine parts. p. 1040, TEHIKA (Savaz inzenjera
i techicara Jugoslavije) Beograd. Vol. 11, no. 7. 1956

SOURCE: East Furope Accession List (EEAL),
Library of Congress, Vol. 5, no. 11, Nov. 1956
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MILVERE, J.

Equipment for pigpens.

P. 357, (Sotsialistlik Pollumajandus) Vol. 12, no, 8, Aug. 1957, Tallinn, Estonia

S0: Monthly Index of East European Acessions (EEAI) Vol. 6, No. 11 November 1957
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A barn must te of simple design and spacious.

p. 1410 (Sotsialikstlik Pollumajandus) Vol. 12, no. 9, Sept. 1957, Tallin, Estonia

SC: MOMTHLY IilDEX OF EAST ZURTPEAN ACTEISSICNS (EEAI) LC, VOL. 7, NO. 1, JAN, 1958
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MILVERE, J.
————————

The extericr of buildings has to be kept in order. p. 327,

GAZ, WODA I TECHNIKA SANITARNA (Stowarzyszenie Naukowo-Techniczne
Inzynierow i Technikow Sanitarnych, Ogrzewnictwa i Gazownictwa)
Warszawa, Poland, Vol. 32, no, 6, June 1958.

Monthly list of East European Accession (EFAI) Iu, Vol. 9, no. 2, Feb.

Unel.
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. L 7907-6€ EWT(m)/T/ENP(t)/EWP(k)/EWP(b)/EWA(c) ~ 1dP(c) ~ JD/HN.
L _AC_C NR: AP5025776 B SOURCE CODE: UR/0363/65/00_1/009I144911453
AUTHOR:'M-il!')idski: M, G s Osvenskiy. V. B.; Stolyarov, O. G. 7;
- ORG: Giredmet o ' ’ N

. TITLE: The effect of impurities on the plastic deformation of single crystals of
iailieon. o e o B :
. SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 9, 1965,
70 1448-1483. 0 o - |
. * TOPIC TAGS: silicon single crystal,, plastic deformation, crystal impurity, acti-
S -vation energy - ,}1 R \‘6 . _ o , .
.- ABSTRACT: ‘The inves igations were made on single grystals of silicon without
' dislocations, grown by the ‘Czochralski method. The pure singdle crystals had
i an impurity concentration{of 5x1014/cm3; thoge alloyed With] Arsenic, 4x1019/cm3;
. and those with aluminum) 5x1017/cm3. The temperature dependence of the upper
. : yield point of these crystals was investigated at a constant relative deformation
. . velocity vo~© 6.,5x10"_4 gec. An exponential relation of the following form was
- found: o : B

UDC: 546. 28:548. 55
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" | ACC NR: AP5025776 - o :
e ‘ . /

s~ 1)
ebreslog)
"| where v is the relative dé'fqrmation'veloctiy; B and n are constants; U is the
. | activation energy of the process; k is the Boltzmann constant. The article gives
~{ a curve showing the dependence of the upper yield point of the crystals on the
- | relative deformation velocity, at a constant temperature of 825 .C. It follows from
| the experimental results that alloying with a donor impurity decreases the activa-.
tion energy and somewhat increases the constant n, while an acceptor impurity
has the oppoéite effect. The effect of donor and acceptor impurities on the plastic
deformation\bf single crystals of silicon can be explained by the change in the i
‘1 equilibrium concentration of vacancies in alloying; this causes a p-type electron

- | reaction within the semicondutors. Orig. art. has: 6 formulag, 2 figures, and
© i1table | | - o -

-

. SUB CODE: 55, MM,IC/ SUBM DATE: 17Mar65/ ORIG REF: 003/ OTH REF:018

S nw
_ iCard 2/2
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volatile impurities ia grovi g galliuvm srcenids single erystala
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2y X g
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SOURCE CODE: UR/0363/65/001/011/1858/1863

Dy, s G, s
agrkovfa. A Vi Bo).'sheva. Yu. N. (é/

_”.

‘ TITLE° Hethod of developlng ‘fnhomogeneities in ailicon s;ggl_e_gmj_als ,{
: 7

. SOURCB AN SSSR. Izvestiya. Neorganicheskiye materialy, \ 1; no. 11, 1965,
:'1858-1863 S

‘| ToPIC TAGS: crysta]. impuri*.y, ‘silicon ~single crystal, etched ctystal., phosphorus,
i arsenic. antimony, boron, aluminum

ABSTRACI‘- The possibility of developing 1nhomogenelt1es in silicon single cryatals

. 'Wwas: studied by sel. z'eand chemical etching and by the electrodeposition of

- copper. - P" A} Sb" and Al'kere used as dopants. The optimum etching conditions
were selected. The results are compared with data chtained from single-probe resis-
tivity measurements. It is shown that anocdic etching and copper electrodaposition

- are best suited for developing inhomogeneities in single crystals with resistivities |

."above 1 ohm cm, and chemical etching is moat appropriate in highly doped single crys-

| tala. In anodic etching and copper electrodepasition, areas rich in the fmpurity

'| -are most extensively etched. In chemical etching, the result depends on the type of

" conduction of the sample: - !.u p-type crystal.s, areas rich in the impurity are etched

-UBC_: ‘5'46.28.5108.55
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[Tacc NR. Apsozsuz

By - |

ng, one can study the distribution of im- |

tals over a wide range of resistivities, from |
6 figures, 1 ‘table. :

?sun com:. .aa,nl sunn m\m. 24@:-65/ “:oms ass. oes(_ - oTH REF':

_'most. wheveas in n-type crystaln, areas depleted of impuz'itiea are attacked.
“choosing the ucet suitable ?th »

-hundreds of chu u to 0.001 ohn ca. Oz‘ig. m. has-

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

-l 1038865 ENT{1)/tr(a)/r/e10 (£ )/ewp(b)/ERA(e) - 13p(c) s
[AcCWR ™ apsozeria _ SOURCE CODE: _UR/0363/65/001/011/1664/1872 |

O O £ T TSNS L T o1 2 AT e - «
| . AUTHOR: _Mil'vidskiy, M. G.; Grishina, S. P. i Yeremeyev, V. V, _ 8@4

: ‘*}“'5
{ ORG: Giredmet - R —_
' 2hYh Ty

. TITLE: Distribution of v_impﬁx'iflzies in silicon single crystals in growing by the
1 _Czochra_lski,method . *_ffag“—tmf% - '

"SOURCE: AN SSSR. IzvestiyAa.l' -Reorganiéheskiy materialy, v. 1, no. 11, 1965,
1864-1872 S : : '

]

single crystal growing, orystal impurity
"ABSTRACT: The study was carried .out on silicon single crystals doped with various
. concentrations of phosphorus, argenic, antimony, aluminum, and boron and grown in -
the <111> direction by the Czachralski method. The distribution of impurities in
various cross sections of the crystals was investigated by selactive anodic and chem-| §
- ical atching, and the single-probe methad of resistivity measurement was used fop
quantitative deterwinations. Several systems of growth bands were abserved in the
ingats, and possible causes of the formatfon of periadic inhomogeneities are examin-

_ The effect of the nature and concentration of the doping impurity and the growth| -
“conditions cn the unlfestatf.qn of the "face effect" in single crystals fs digcussed.

UDC: 546.28:548.55

TOPIC TAGS: silicon single cvyétal.‘, phosphorua, arsenic, antimony, aluminum, horen, |

Cdrd 1/2.‘} ST
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“ACC N APS026713 » DS I O
e ’ : axt with the various fopurities |
“in _substructures in crystals doped extensively various ! es | .
- 3&1’:%‘3113. Inclusfons of the second phase during the growth of ;l;ece ﬂé::" m .
v | _probably’ due to & nonequilibrium trapping of droplets "of melt rich i-p rities. - |
B | Crlg. e, hass S fgmen, -

| owommi 2000 - swowtm: dowegts/ ORISR O/ GRS 66
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L} 10855466 EWT(m)/T/EWP({:)/EWP(b)/EWA(c) 13p(c)  In/e6 -
TACC NRi  AP5028719 SQURCE COBE: UR/oas3/65/001/011/1898/1900
L eSS t/?’ §£5 Y 5T g
AUTHOR- Hil'vidskiy, H. G.s Osvensk.ly, v, a., Stolyarov, 0. G. : (v O

o oibdmer | B

,TITLE: Study of the 1n1t£al stage of defomtion of gallium ar:sen!de ] _ng}e eryatal‘f
iR 1 7
2 SOURCE AN SSSR. Izvestiya. Reovganicheskiye mataria!.y. v. 1, no.711. 1965,

1898-1900
RAdibeng 20,9y, rs—“

TOPIC TAGS: gall.ium arsenide. ‘crystal defomation, yield stress, crystal dislocatlon. -
tellurium : : :

=1 ABSTRACT: A study was made of the hehavior of n-type Gals single cx-ystals subjected
]lto a uniaxial compregsion in the <1ll> direction at a constant rate, and the depen- _
“"I'dence of the "yield point jog" of the compression curves on the temperature and defor-
- 7| mation rate was investigated. All the crystals were doped with tellurium to a car-
1| rier concentration of 6 x 10! cm™3, and the deformation was carried out on a relaxc-
- meter in. spectroscopically. pure. hel.iuu at #10-4609C. The temperattme-time dependence
| of the upper yield point of GaAs was found to be in good agreement with the kinetic
. | theory of dislocations. The activation energy of motion of dislocations U and the
{. | kinetic consgtant 1t for GaAs were determined. The value of U is approximately 1.6 ev,
s .;uhich is lesa than the comsponding values for gilicon and gemani.w. It ia concl.ud- :

- UDC: 546 .691'193:5'68 55

c«am - R
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L 10855-66
= - AcC Na. © AP5028719

1 ad that impurities affect the plut!c :uwevties of tlge czwtds- Pu'ﬂcm’-y the
| yfe1d potnt. fog." Orig. avt. fas: 2 figures. ~ |

20,12/ ° susu nm:- 22!‘01:65/ onm REF: ocn’/;' . ,o'm REF: }oors Lo

i
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| ACC NR:e APSO27444 - SQURCE CODE: UR/0181/65/007/011/3448/3450 ‘
. 4,585 g 550 0 5 L :
| AUTHOR: Hi.l.'v‘{ds’ki M, Goj Osvng‘apiy. V. B,; mgg’gk’gﬁ‘;. Ya. P.;.Ytggvl,a'.&‘l'?’(:s it

. ] ORG: Sta L] and ’ s's;entiﬂc Rasearch Institute of the Rare Metals In-
o 1 dustry, Hoscow (Gogudars tvennyy nauchno-isaledovatel'skly 1 proyektuyy fnstitut red-
“kometalllcheskoy promyshlennogtt) . ‘ .

' S o 1 : -~
- | TITLE: Invgstigat‘_lon;qf the infrared -Zggomgon spectrum of n-type gallium arsenide

SOURCE: Fizika tverdogo tela, v. 7, mo. 11, 1965, 348-3450 ]
o LA : 2, 44,5057
TOPIC TAGS: gallium arsenide, IR spectrum, semiconductor band structure

GaAs is doped with tellurium to study the effect which this has on its in-

frared absorption and reflection and data are obtained on the band structure and ef-
| fective mass of electrons. Curves are given for the coefficient of absorption as a
function of ‘wavelength at room temperature for specimens with various carrier concen-
trations.  These curves show the following common characteristics: 1) a sharp in-
crease in the coefficient of absorption with a reduction in wavelength between 0.9
and 1.5 u; 2) a smooth increase in absorption with wavelength above 4u; 3) a plateau
between 1.5 and % . Theoretical explanations are given for thege effects. The
| Spitzer-Fan method was used to calculate the masses of electrons at the absolute mini-

mum in the conductfon band cu the basis of the data obtained in this work. The re-

- | Card 1/2
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ACC NR; AP50274ut

sults are tabulated.
art. has: 2 figures,

The effoctive mass increases with impurt

2 tables, 1 formula.

20/  SUBM DATE: 08May65/ ORIG FEF: 001/

ty concentration. orig.

OTH BEF: 007
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A(o) _ TB(s) - Wbfea
SOURCE CODE: 'UR/OJ.BI/GSIOO'I/OIJ./3‘05’4/3‘458
2

AUTHOR: Mil'vidskiy, H. G.; Osvenskiy, V. B.; Yugova, T. 6.
- ralll 1755 vY, 5>

o capfoss :
gl | ORG: State Design and Planni isear
{ dustry, Hoscow (Goaudars chiio-Igaledovatal "akiy 1 yeKtnyy InETiTut Tagd-
1 kometall Icheskoy promyshlennostf)’

TITLE: Decoration of dlslocatio ‘in gallium arsenide crystals
: I 4 [ 2 7

'SOURCE: Fizika tverdogo tela, v. 7, no. 11, 1965, 3454-3u5g

: 2,445 S
TOPIC TAGS: gallium arsenide, single crystal, crystal ‘dlslocation

= : - . ' .
| -ABSTRACT ¢ A method is developed for decorating dislocations in GaAs single crystals.
The specimens were n-GaAs sinfle tals grown by directional crystallization with

a carrier concentration of 1016-301! em 3, and a dislocation density of ~10% cm 2,

Copper was used as the decorating impurity. The copper was electrolytically plated

on both surfaces of GaAs plates ~1 mm thick. The specimens were diffusion annealed

in helium for 2.5-3 hours at 1000°C. Various cooling conditions were tried and the

specimens microscope. The results are tabulated.
0 have any effect on the quality and
The proposed method of saturation was
d solid solutions in the crystals.

Card 1/2 ,
o 2
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. ACC NR: APS027447 ' 0

Copper is precipitated at dislocations only at temperatures of 800°C and higher.

Therefore, the dislocations are’ decorated cnly when the specimen is held for a suffi-
! cient time in this temperat

Photomicrographs of decorated dislocations are shown.

by slow cooling to 800°C with subsequent quenching in water.

figure, 1 table. '

SUB CODE: 20/ ' SUBM DATE: 14Jun65/  ORIG REF: 000/  OTH REF: 006
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MIL!'VIDSKIY, M.G.} OSVENSKIY, V.B.j STOLYAROV, 0.G.; SHLYAKOVA, D.B.

-of : tals -of
dence -of the-microhardness of .single crys
g;gzon on the- density of dislocations and the con-
centration of impurities. Fiz, met. i metallovad.(i&)m 18:11)
no.1:150-151 Ji '65. : :

1, Mauchno-issledovatel'skly i proyektnyy institut
redkome tallicheskoy promyshlennoati, Moskva.
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BERKOVA’ on-’ HILWIDSKH, M.G., MVEHSKIY, VOB.

Exposure of inhomogeneities in the distribution of impurities in
b1 nid. t‘l’. Zav. lﬂbo 31 “.9‘1‘”5’1”6 '650

grilium aree = (MIRA 18:10)

1, Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy institut

redkometallicheskoy promyshlennosti,
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; souncs CODE: un/oasa/as/ooz/oos/oaoq/mz
| ';wmom Peloving 0. V.LVoronkov. v j., lﬁl'vidald.y, H. G.; y_gy_evl Ao Io 5367

FTR D AT mrd GRS e e

1~ ORG: - Giredmet | N
’-——-—‘.—‘

. _-;TITLE: Diatribution of volatile mpurit:l.es in growing cryatala by oriented cryatal-f
,?;ﬁ’lization S

o SOURCE-‘ AN SSSR. ) Izvestiya. Neorgamcheald.ye materialy, v. 2, no. 3, 1966, I¢09-l;l2

LTOPIC TAGS: crystal growing, uemiconducting mterial, crystallization, single
erystal,’ 1mpuri’oy level

ABSTRACT: 'Inaamuch as alloying of orystal.s of decompoaed gemiconductor "'| L

- | compounds are usually conduoted with volatile impurities, and many impurities

| form atable compounds with one of the basie components, it was of inferost '

| |to examine the distribution of volatile impurities in crystals grown by
‘ oriented orystallization in the presence of the condansed phage of such & \X
compound. _The conditions necessary for ‘obtaining alloyed single orystels with!

. equal distribution of the 1mpurity are analyzed. Orig. arte has: 14 formulas.

1 [JPRS] - : . :

SUBOGDE':ZO / SUBHDATE.:19Aug65 / OTHREF 001
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L 3204466  BWT(m)/EWP(w)/T/EWP(t)/ETI  IJP(c) JD .
ACC NR: AP6013336  SOURCE CODE: UR/0363/66/002/004/0585/0563;
AUTHOR: Mil'vidskiy, M. G. ; Osvenskiy, V.B.; Stolyarov, O.G. ' ' é/ﬁL

=== - \{ A

ORG: Giredmet
— Yl

SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 4, 1966, 585-588

TITLE: Effect of doping on the creep of single-crystal silicon

'TOPIC TAGS: silicon sinfle crystal, creep

ABSTRACT: The creep of single-crystal silicon was studied on dislocation-free and

doped samples grown by Czochralski's method. The initial period of creep corresponding
to the diffusional displacement of the dislocation nucleus is adequately described by a

cubic parabola in both types of samples. Moreover, an exponential dependence of the
inizial period of creep and rate of steady creep on the magnitude of the applied stress

is observed. The creep of single-crystal gilicon doped with a donor impurity is higher,
and that of silicon doped with an acceptor impurity is lower than the creep of pure single- .
crystal silicon, When pure and doped samples of single-crystal silicon are loaded a
second time, their creep increases. A decrease of the initial period of creep and increase - -
of the rate of steady creep are observed, The authors thank V.V, Khongulov for

Card 1/2 UDC: 546.48 :
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L 3204L-66

ACC NR: AP6013336

k. Orig. art. has: 4 fig., 1 table, and 3 formulas.

assistance in the wor
DATE: 14Sep65 / ORIG REF: 005 / OTHRE

F: 013
SUB CODE: 11, 20 / SUBM

vz p
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' L_32052-66  EWI(1)/EWI(m)/T/BWP(t)/ETI  L3P(c) _JD/JG/AT _
: .ACC NR: AP6013342 4 SOURCE CODE: UR/0363/66/002/004/0636/0642

AUTHOR: Vekilov, Yu. Kh. ; Mil'vidskly, M.G. ; Osvenskly, V.B. ; Stolyarov, 0.G.; & /
Kholodnyy, L.P. o . 6

ORG: Giredmet ’
— S
* TITLE: Effect of doping and illumination on the microhardness of semiconductor single
: crystals o

. SOURCE: AN SSR, Izvestiya, Neorganicheskiye matérlaly. v. 2, no. 4, 1966, 636-642

TOPIC TAGS: gallium arsenide, hardness, semicﬂnductor single crystg%/

ABSTRACT: The microhardness of n- and p-typév g_aA_giéh_lgle cgstals\was studied as a
© function of the carrier concentration, illumination with white light, crystallographic
. -orientation, and magnitude of the load on the indenter. It was shown that doping of GaAs
! with a donor or acceptor impurity causes a decrease in microhardness, as in the case
. of Si and Ge. It was established that both the concentration effect and the illumination
effect in the semiconductor single crystals studied are surface effects and are observed
to a depth of a few microns. The results are explained by the peculiar properties of the
surface of semiconductors and are attributed to the proserice in the transition layer of

a Card 1/2 A © UDC: 637.311.3 =
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L 3205266
: ACC NR: AP6013342 ¢

an electric field perpendicular to the surface. It was established that the length of the
prongs of dislocation "rosettes" formed around the imprints increases when donor and
acceptor admixtures are used in doping, this being in accord with the concentration effect
of decrease in microhardness. Although the explanation of the observed effects is not
always unambiguous (because of the complexity of the phenomena), the method of micro-

" hardness measurement may be used to study the surface properties of semiconductors.

Orig, art. has: 6 figures and 1 table. : 5
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ACC NR: AP6015065 'V) SOURCE CODE: UR/O363/66/002/005/08”33/0837

AUTHOR: Karatayev, V. V.3 Mil'vidskiy, M. G.; Zakharova, N. Ya, o ~3Jé> :

o b,

'ORG: Giredmet

TITLE: Density and surface tensio:\of fused gg}lium arsenide 4/’7

. ¥ ) f
SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, V. 2, no. 5, 1966, 833-837 .

TOPIC TAGS: gallium arsenide, surface tension, arsenic, vapor pressure !
ABSTRACT: The density of gallium arsenide at the melting point and at an equilibri-
um vapor pressure of arsenic was determined pycnometrically in a sealed quartz am- !
poule. The initial gallium arsenide had an n-type conductivity and a carrier con-
centration of 1016-1017 em-3. The density was found to be 5.99%0.08 g/cm3. The :
'volume change on melting was 11.3%. The surface tension, also measured in a sealed |
quartz ampoule at definite arsenic vapor pressures, determined by weighing falling -
drops, was found to be yu2¢16 dynes/cm for a melt of stoichiometric composition. A:
relationship was established between the surface tension of fused gallium arsenide ;
and the vapor pressure of arsenic in the ampoule. Tellurium and excess arsenic were -
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fshown to be surface-active impurities in gallium arsenide. Orig. art. has: 3 fig-%
ures, 3 tables, and 3 formulas. . i

t
H
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ACC NR: AP6015477 SOURCE CODE: UR/0181/66/008/005/1539/1644

AUTHOR: Sazhin, N. P.; Mil'vidskiy, M. G.; Osvenskly, V. B.; Stolyarov, O. G.

ORG: State Scientific-Research and Design Institute of the Rare Metals Industry, Moscow
(Gosudarstvennyy nauchno-issledovatel'skiy 1 proyektnyy institut redkometallicheskoy
promyshlennost)

TITLE: The influence of alloying on the plastic deformation of gallium arsenide single crystals

7 24

SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1539-1644

TOPIC TAGS: acceptor, plastic deformation, alloying, galllum arsenide crystal, electron
donor, single crystal structure, crystal dislocation

ABSTRACT: The authors investigate the influence of alloying by donor and acceptor admixtures
| on the behavior of GaAs during plastic deformation. The single crystals were obtained by the

| method of orlented crystallization and had the properties indicated in Table 1. An analysis of
the results obtained shows that it is nccessary to tnke into consideration several factors. Thesé’
include the elastic and the electrical {nteraction of the dislocations with the admixtures, the
possible structure of dislocations which determine their mobility, the {nteraction of the disloca-
tions with the vacancies, and the influence of the admixtures on the equilibrium concentration

Card _ 1/2
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Table 1 of charged vacancles, The last two factors,
apparently, play the determining role in the de-
Properties of GaAs Crystals termination of the influence of the donor and the
. : . . acceptor admixtures on the mechanical properties
i Tpe of | Atlsymy |Coviemiraces. of elementary semiconductors. However, in the
5. Conduclivity| Admistore |earriars en” .. case of semiconductive compounds the influence of
R B 601018 *1s the concentration of vacancies on the motion of dis-
R ol ot g - locations is not determining, whereas the mobility
R PR SR V33 of dislocations is primarily determined by their
C 88108 structure and interaction with the admixtures. The
Ly R authors express their gratitude to V, I. Nikitenko
for discussing the results and for his comments.
Orig, art, has: 3 figures, 2 formulas, and 2

tables,
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{ AUTHOR: Fomin, V. G.; Miltvidskiy, M. G.; Solov'yeve, Ye. V. Z i
ORG: State Scientific Research and Desi Tnstitute of the Rare-Metal Industry, B |

Moscow (Gosudarstvennyy Tauchno-issledovatel skiy i proyektnyy Institut redkometal-

1icheskoy promyshlennosti)

TITIE: Influence of structure defects on certain_electric properties of germanium ,
doped with__gold and antimony _, { >

SOURCE: Fiziks tverdogo tel’)a/.,‘ v. 8, no. 7, 1566, 2253-2255

TOPIC TAGS: germa.nium-semiconductor, semiconductor impurity, impurity level, hole
mobility, crystal dislocation, crystal defect, Hall effect, electric conductivity

STRACT: The purpose of the investigation was to explain the anomalous decrease in
‘the mobility of the majority carriers at lovw temperature's , observed in strongly doped
ﬁsingle—c_z_'xsta_]_. p-type germanium. To this end, tests were made on single crystals '
grevn by the Czochralski method in the [111] direction and cut into plates perpen-
dicular to the growth axis: The dislocation density in the investigated samples
ranged from 1 x 103 to 5 x 10* cm2, Microscopic X-Toy diffraction studies have dis- |
closed the presence of an apprecisble number of point defects in addition to disloca-
tions. The degree of inhomogeneity of the crystals was determined by microphotometry
of the x-ray diffraction patterns. Measurement of the electric conductivity and of
the Hall effect at room temperature showed no oscillations in the properties . of the
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samples, thus jndicating relatively uniform distribution of the gold atoms in the
solid solution. Measurements at TTK have shown, however, that some plates were ]
strongly inhomogeneous. The observed disturbances of the crystal lattice are attri-" |
buted either to finely dispersed segregation of eutectic gold-germanium segregations,
or to the presence of pre-precipitation regions. The maximum inhomogeneity of the
distribution of the electric properties took place in the samples with maximum struc-
tural inhomogeneity, as manifest by variations of the density of the x-ray diffraction
patterns. It is in these samples that the minimal values of the carrier mobility were
observed. The most probable cause of the decrease in the mobility at low temperatures
is thus attributed to the inhomogeneous distribution of the gold or antimony and of
other uncontrolled impurities with shallow levels. The latter can be due either to
primary processes during crystallization or to precipitation occurring during the
cooling of the crystal. The authors thank A. M. Yelistratov, Re. A. Zvinchuk, M. I.
Iglitsyn, V. I. Fistul®', and V._P. Aver'yanova for interest and for & discussion of
=TZXhe experimental results. orig. art. has: 2 figures and 1 formula.

|13
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Procedure for detecting dislocations by etching

. 2
OURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy,

OPIC TAGS: gallium arsenide, etched crystal, metal etching

STRACT: Richards-Crocker etchant was used to detect characteristic etch pits on the
\(111) surface of gallium arsenide by successive applications. These experiments and
periments on the plastic deformation of crystals demonstrate that the etch pits cor-
spond to the outcrop sites of the dislocations. On the (110) plane, this etchant
eads to pol_i_shing and not to selective etching. An etchant consisting of HF :HNO3 :H20%
=1:7:1241°10 2 golar solution of AgNO3 was used for selective etching as well as for
the detection of dislocations. orig. art. has: 6 figures, 2 formulas.
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'AUTHOR: Pelevin, O. V.; Mil'vidskiy, M ; Belyayev, A. I.; Khotin, B. A.;
'Shulepnikov, M. N.; Voronkovy V. V. 63

_ >
T(;KG: State Scientific Research and Planning Institute of the Rare Metal Industry

(Gosudarstvennyy nauchno-issledovatel 'skiy i proektniy institut redkometallicheskoy
promyshlennosti)

TITLE: Determination of the vapor pressure?of volatile substances

SOURCE: Zavodskaya laboratoriya. v. 32, no. 8, 1966, 968-970

TOPIC TAGS: vapor pressure, selenium, radioactive isotope, temperature dependence,

diatomic molecule, thermodynamic analysis

ABSTRACT: A static method was developed for determining the vapor pressure from the
radioactivity of the vapor, based on a proportional dependence of radioactivity to the
quantity of material in the measured volume. In the proposed technique only the molec-
ular composition of the vapor need be known. A schgmatic diagram of the Wperimental
apparatus shows 13 components. The saturated vapom pressure of selenium’Was determined
at temperatures ranging from 380 to 580°C. _Quartz ampoules with weighed portioms of
e’5 were evacuated to a pressure of 1-3-10 ® nm Hg and placed in the apparatus. Cali-
bration curves were cbtained ly a series of experiments using different weights. Log

UDC: 541.12.034.6
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PSe is given as a function of temperature, PSe being determined by measuring the count-

ing rate for different condensate and/or vapor temperatures during heating and cooling.
In the presence of a condensate, the counting rate depended exponentially on the con-

densate temperature, while after full vaporization, the counting rate was directly pro-
portional to the average absolute temperature of the vapor phase. Thermodynamic equa-
tions were given for the dissociation process Seg * 3Se, and the free energy was relat-
ed to the Se, concentration, the vapor pressure, and the cross section area and length
of the ampoule. By extrapolating the rate constant for saturated selenium vapors to

9339K, the minimun temperature of the lower zone of the calibration curve, Ps‘!2 was

calculated to be 95% P. For unsaturated vapors a new equilibrium condition was estab-
lished with even greater quantities of diatomic molecules. The heat of vaporization
of selenium was calculated to be 25.6 Kcal/mol. The above method may be used for de-
termining the moleclar composition of vapors. Orig. art. has: 2 figures, 2 forwulas.
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TNVENTOR: Abayev, B. I3 Mil'vidlkg; M. G.;‘ Yeremeyev, V. V.3 Mityukhin, K. Fo
Petrov, Yu. A.s ofitserov, K. D.

ORG: None

ITLE: A device for growing single crystals. Class 12, Fo. 190864
'SOURCE: Izobreteniys, promyshlenmyye obraztsy, tovarnyye znaki, no. 3, 1967, 18

ITOPIC TAGS: single crystal growing, quartz, electromagnet

. |ABSTRACT: This Author's Certificate introduces a device for growing single crystals l
lof decomposable compounds by pulling from & melt in a cru The unit contains & !
quartz chamber of uniform diemeter with inspection windov and & hollow quartz rod for \
»rotating and moving the seed. To rotate the crucible at a controllable rate and to ‘
control the rate of rotation and motion of the seed, the unit is equipped with station—
ary electroamagnets consistizg oi water-cooled copper tubes and rotatable pole pieces. !
'A quartz needle bearing is used for s=noth rotation of the crucible containing the \
1t. - - : .

cord1/2 L : | me: 542.65:548.55 |
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l--gtationary electromagnet; 2-.ae1f-addust.:1ng vneedle bearing
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$/070/60/005/005/015/017
E132/E360

Dendritic Structure in Single Crystals of Silicon Grown from

the Melt by Czochralski's Method

with the presence of impurities (Ta, Ti, Fe, Mo) with solubilities

- )
within the limits 10 3 to 10 }%. Ingots grown from supercooled
melts also show this dendritic structure. It is most readily V)</
shown on surfaces which have suffered light oxidation as a

result of etching. The growth of dendrites on slow cooling of

a melt in a vacuum has been observed {(on the free surface of the

melt). The purer the Si the greater the supercooling at which
dendritic growth begins and the slower the growth is.

There are 3 figures and 5 references: 2 Soviet and 1 English.

ASSOCIATION: Gosudarstvennyy nauchno-issledovatel ‘skiy i
proyektnyy institut redkometallicheskoy
promyshlennosti (State Scientific Research and

Design Institute for the Rare Metal Industry)

SUBMITTED: April &, 1960
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2 47509

AUTHORS: Mi.l'vidski;. M. G., Berkova, A. V.

TITLE: Mordants for Making Visible pislocations in gilicon Single
crystals)l

PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 6, PP. 728-729

TEXT: The authors state that in mordants containing hydrofluoric acid,
acetic acid, and nitric acid, the latter may cause under certain
circumstances an oxidation of the surface of the sample (silicon single
crystals). This qh due to the excess of water. To prevent
the surface oxidation, some gtudied (Table),
in which connection glacial
water. The most sat
mordants: HF 3 HN

stabilizes
place in variations ©
1ast-mention was tested on saml
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Hordants for Making Visible Dislocations in 5/032/60/026/06/18/044
Silicon Single Crystals B010/B016

was found that p-n transitions, the unequal distribution of impurities
etc. may be made visible, There are 1 figure and 1 table. V\/

ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy
ingtitut redkometallicheskoy promyshlennoati (state
Scientific Research and Plgx;ning Institute of Rare Metal

Industries)
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8/137/62/000/001/203/237
A154/A101

AUTHORS: Tomashov, N. D., Mil'vidskiy, M. G,
JTITLE: Pickling titanium in acid solutions and alkaline melts

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 88, abstract 11622
(Sb."Korroziya 1 zashchita konstrukts. metallich. materialov”,
Moscow, Mashgiz, 1961, -133-150) :

TEXT: The possibility of pickling Ti in alkaline melts was examined, The
effect of the composition and temperature of the pickling bath was studied.
Treatment in_a NaGH melt at 400 - 430°C for 10 - 20 min followed by washing in
hot 15$-H230 - is recommended for pickling Ti, The electrode potentials of the
pure and oxidized surface of Ti in alkaline melts, the emf. of .the cirouit and
the current intensity of the Me (oxidized) - melt - Me (pure) pair were studied,
In the pickling of Ti in alkaline melts, the processes of purely chemical inter-
action between the scale and the alkali play a large part, in addition to the
electrochemical processes., There are 13 references,
. Authors' summary
[Abstracter's note: Complete translation] ',
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5/081/61/000/022/035/076
B110/B101

AUTHORS: Mil'vidskiy, M. G., Ignatova, Z. I., Vedeneyeva, M. A.,
Titov, V. A., Kikut, V. A,

TITLE: Application of urotropine to inhibit corrosion of a steel
apparatus in ammonium chloride production

PERIODICAL: Referativnyy zhurnal, Khimiya, no. 22, 1961, 261 - 262,
abstract 221205 (Sb. "Korroziya i zashchita konstrukts.
metallich. materialov". M., Mashgiz, 1961, 245 - 253)

TEXT: The use of 1X1849T (1Kh18N9T), X17 (Kh17), and 1X13 (1Kh13) steels
in NHI,Cl1 + Ne.SO, solution as satisfactory corrosion-resistant construction

4 2774
materials for apparatus was shown. The corrosion rate (CR) of the examined
steels vas found to be reduced to ~40% by urotropine additions € 1%. CR
was increased by urotropine additions of 0.05%, It is suggested that
urotropine be used as mixed (cathodic - anodic) corrosion inhibitor under
the working conditions of an evaporator. [Abstracter's note: Complete
translation. }

Card 1/1

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

a9290
' s/181/61/003/001/039/042
: 29,7¢04 ///J{,II‘/J/IMO) B102/B204

AUTHORS : 1'vidskiy, M. G. and Layner, L. V.

TITLE: Twins and dislocations in silicon single crystals
PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 289-296

TEXT: It was the aim of the authors to study the twin formation in the
growth of silicon single orystals, and to investigate the interaction
between twins and dislocations. Twins containing Si single orystals,
grown in the [111) and [110] directions by the Chokhral'skiy method were
used for the purposej the position of the twins was determined after
etching in 10% NaOH at 65-80°C (20 min); the dislocation density was
determined from the etch pits in longitudinal and crosa sections of
crystals with (111) orientation. For counting the etch pits an MHM-8M
(MIM-8M) microscope was used (225x). The orientation of the specimens
was determined from Laue patterns. The outward appearance of the twins
is shown in Fig. 1 (a - growth axis [_111]; b - [110]). The experimental
regults indicate that the twin boundary actually hinders dislocations
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by the fact that on the twin boundary, dislocations accumulate (Fig. 4)
and form a glide plane. However, it also happens that dislocations slip
through this barrier (Fig. 3) as, e.g., in the case of crystals growing
in the []1@] direction., If one assumes that an axial temperature
gradient during the growth of the orystal blook is the main reeson of
sliding, it is possible to estimate the probability of sliding in the
crystal or in the twin. In this case, the entire tangential stress
acting upon the glide plane {11f] may be calculated, considering the
change in orientation of this plane relative to the growth axis during
twinning. Table 2 gives data on the change in orientation of the (111)
planes after twinning for the three main directions of growth,
Calculation of the tangential stresses Oyg, led to the following result:

from penetrating into the twinned part of the orystal; this is explained ‘7(
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5 figures, 3 tables, and 4,referenoes: 1 ‘Soviet~-bloo and 2 non-Soviet- !
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AUTHORS: Mil'vidskiy, M. G. and Golovin, B. I.

TITLE: The form of the crystallization front of single crystals cf
gemiconductors bred from & melt by the method of Chokhral'skly

PERIODICAL: Fizika tverdogo tela, v. 5, no. 4, 1961, 1015-1018

TPEXT: The form of the boundary between crystal and melt depends eassentially
on the thermal conditions on the crystallization front. Since a curvature
of the erystallization front causes thermal stresses leading to increasing
dislocation density and also causing a nonuniform distribution of the
impurities, it is important for the preparation of gemiconduc tor crystals
to work under such conditions as ensure a plane crystallization front.
Only if the crystallization front is plane, the structure ®ill Yo perfest
and the properties L mogeneous. The most important factors arfscting the
form of the frons :-z the removal of heat through the crystal and the melt,
and the release of the latent heat of fusion. One of the poszibilifies of
influencing the crystiallization front in a desired marnner (for ox le, to
obtain a plane front) congists in a programming of the rut: vE orowth of
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the crystal. Under asimnle assumntionz, the r:.te of prowth vq guaranteeing
a plane crystallization front is given by the relation vy = v ¥ S/A (the
minus sign holds for & concave front). The quantity S/A has the dimensicn
of a velocity and can be ugsed for the estimation of the curvature of tae
front: i% is called the "relative front curvature" (4 is the cro-a-
sectional area of the crystal rod, S is the volume of the gpherical segment
melting per unit time on account of the release of the laten* heat of
fusion). To obtain a plane crystallization front exverimentally, the
authors have carried out a programming of the pulling rate. The experi-
mental apparatus is shown schematically in Fig. 2. Silicon crystals were
grown in a vacuum from a melt contained in a quartz crucible., The charge
was 60-70 g, the speed of the crucible with the melt was 6 rpm, and that
of the priming device 5 rpm. The form of the front was found out by two
independent methods. The following results were obtained: In a crucible
of 48 nm diameter, the relative front curvature is not affected by a
change of the rod diameter hetwoen 13 and 28 mm. At a pulling rate of

1.2 mm/min, the crystallization front is convex; its curvature decreases
with deoreasing level of the melt in the crucible. On detaching the rod
from the melt a plane front is obiuined. The effect of the pulling rate
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forn as’ accurately inveetigated in the rango of : S
/min. . If the rate is changed from 0.07 to 2 mm/min, the =
yr_ature of the front will decreasej at 2.6 mm/nin, the -aign of the - . .
urvature will change - from convex the’ front becomes conoave. For -
‘different levels of the melt, v = £(S/A) is represented graphically. The . s
ptimun pnlling rate can be detemined from the obtained family of st*raight .
es: intereeoting the two axes. ‘I‘he results agree well with the formula
‘given at the beginning. There are 5 figures and 3 references.  The most

ortant reference to the English-language publication reads as followr :iw.
Wilku. Proc. Inst. Eleptr. Engin.‘106 part B, 1959, . ‘ -

- Gosudarstvennyy nauohno-iulodovatol'-kiy 1 proyoktnyy -
" institut redkometallicheskoy pronyshlennoati Moskva (Stato
.~Soientifioc Research and Planning Inatitute for -the Rsre- :
. metal Industry, Moscow) .

April 12, 1960 (1n1n-ny). :
Ootober 27, 1960 (attor reviaion)
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AUTHORS Turovskiy, B. M., and Miltvidskiy, M. G.

—

TITLE: Characteristics of the gréwth of crystals grown in a melt by
Chokhral'skiy's method

PERIODICAL: Fizika tverdogo tela, v. 3, no. 9, 1961, 2519-2524

TEXT: Periodic macrostructural properties may be observed in crystals
grown by Chokhral'skiy's method. They may look like single and multiple
ngcrew threads" or like "growth stripes". These patterns are closely
correlated as to their positions. To explain their formation, the authors
staerted by assuming an asymmetrical temperature field in the melt, i. e.,
a cooler zone was considered to face the observation window. The linear
dimensions of "screw threads" may then be determined by the velocity of
rotation, the pulling rate, and the thermal asymmetry (magnitude of zones
and of temperature gradients in them), This assumption was verified by
experiments. While the assumption of an asymmetrical temperature field
alone is sufficient to explain the formation of single "screw threads", it
is not sufficient to explain that of multiple "screw threads" nor the
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periodic impurity distribution. An analysis of temperature field and
impurity distribution in the melt and of the effect of rotation on both
allowed the conclusion that the impurity distribution is determined not
only by the asymmetry of the temperature field but also by the effect of a
diffusion layer with increased impurity concentration. A formation of
multiple "screw threads" may be explained by the specific effect of
impurities in the diffusion layer upon the equilibrium temperatures at which
a melt of a different composition crystallizes. A crystal may be
considered to grow from the melt in a continuous manner. Concentric
rotational figures will then appear, and the crystal will derive a helical
structure from them. The impurity concentration will differ from one
spiral to another. These assumptions are backed by experimental results.
There are 6 figures and 6 references: 2 Soviet and 4 non-Soviet. The
three references to English-language publications read as follows: E.
Billig. J. Inst. Metals, 83, 53-56, 1954-1955; W. C. Dash., Phys. Rev. 97,
no. 2, 1955; W. Edwards, Canad. J. Phys. 38, 439, 1960.
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ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektinyy
institut redkometallicheskoy promyshlennosti Moskva (State
Design and Planning Scientific Research Instituie of the
Rare Metals Industry, Moscow)

SUBMITTED: January 4, 1961

Card 3/3

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R001134320

TUROVSKTY, B.M.; MIL'VIDSKIY, M.G.

-~ gimilator for stirring the melt in Czochralsky's crystal-

517597762 S-0 161,
growing method. Kristallografiia 5 n0.5:75¢ ( 14410)
‘1. Gosudarstvennyy nauchno-issledovatelfskiy i proyektnyy institut
tallicheskoy prqmyshlennosti.
rediome (ﬂydrody cs) (Crystals—Growth)
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AUTHORS ; Turovskiv. B.M., and Miljx{.ﬁq_g)gy”;n M.G,

TITLE: Making a model of the mixing of a melt when growing
crystals by Czochralski's method

PERIODICAL: Kristallografiyag 1961, Vol.6, No.5, pPp.759-762
TEXT:

Xing proceeds because
of the action of the rotating crystal., 1t is suggested that the
spiral current lines formed by impuritics in the melt are the
origin of spiral non-uniformities in transverse sections of the \
crystal, The crystal and the crucible were rotated in opposite ///
directions and water, glycerine and mixtures of water, glycerine :
and methyl alcohol were used to simulate the melt,
absolute velocity of r

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

2hHLB
Making a model of the mixing ... $/070/61/006/005/006/011
E132/E560

speed of rotation of the crystal and depends on the diameter of
the latter, on the level of liquid in the crucible and on the
kinematic viscosity when the crystal only is rotated. When the
trucible is rotated stirring of the liquid is much less and
impurities are not picked up, Acknowledgments are expressed to

T, T. Shestakovaya and I, D, Klishin for their assistance,

There are %t figures, 1 table and & referencess 2 Soviet and

2 non-Soviet, The English-language references read as follows:
Ref.l: A. J. Goss, R. E. Adlington. Marconi Review, 22, 132, 1959;
Ref.4s P, R. Camp. J, Appl. Phys., 25, %, 195k,

ASSOCIATION: Gosudarstvennyy nauchno~-issledovateltskiy i
proyektnyy institut redkometallicheskoy
promyshlennosti
(State Scientific Resecarch and Design Institute
for the Rare Metal Industry)

SUBMITTED: December 15, 1960
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“-//Shape of crysta}lization front and nature of the-cross-secticnal
impurity distribution in eingle crystais grown by Czochrelskyis
method. Kristallografiia 6 no.5:803-80, &-0 6%,

(MIRA 1/:30)
1. Gosudarstvennyy nauchno-issledovatellskly i proyekinyy institut
redkoustallicheskoy promyshlennosti.
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ALTHORS ¢ Mil‘vidskiy, M.G, and layner, L.V,

TITLE: Microhardness and Dislocation Density in Silicon
Single Crystals

PERIODICAL: Fizika metallov I metallovedeniye, 1961, Vol,ll,
PP ')2,’ '926

TEXT. The microchardness of a crystal depends not only on
individual dislocations but on the collective behaviour of
larger conglomuration: of such dislocations, i.e, it depends
the mutual distribution and the interaction of dislacations.
Therefore. n direct correlation can be anticipated between
the hardness and the denstty of dislocations on a given aection
vf a crystal, The microhardnesz was measurad on various
srystallographi: planes of single crystals drawn from the
@it 1n vacuum according to the method of Czochralskv. The
mi- rohardness depends on the method of preparing the surface
of the specimens for measurements, After grinding, the
mi.rohardness H amounted to 1670 ke/mm2, By chemical

polishing 1n an acid mixture of HF:HNO3 (1:2) for 2 to 3 min, the
card 1/4
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surface layer which was internally stressed by grinding was
removed; then the microhardness was 950 kg/mm2, Equal values
were obtained from natural cleavages of the specimen and

therefore chemical polishing can be considered as the most
suitabie method of preparing the specimen surface for measurements,
The density of the dislocations was determined on the basis of the
cavities formed during etching in the mixture

HF :HNO3: (CH3C0)20(1 : 3 3) for 25 to 30 minutes, Simultaneously,
for some specimens, the specific resistance and the lifetime of
the non-basic current-carriers were determined, The

dependence of the microhardness in plane (111) on the density

of the dislocations in silicon single crystals is plotted in
Fig,1l, The increase in microhardness is particularly

pronounced if the dislocation density changes within the

limits of 1 x 103 to 2 x 10% cm‘2; this results in an increase
in the microhardness from 830 to 1250 kg/mm2, Outside this

range the microhardness changes much less, The changes in
microhardness along the planes (110) and (100) are also fully

in correlation with the distribution of the dislocation

Card 274

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

2h30

5/126/61/011/006/006/011
liicrohardness and Dislocation e... E073/E335

densities; regardless of the crystallographic orientation,
the maximum microhardnesc was always observed at the edges of
tihie specimen and the minimum in its central part. Usually,
Sections with increased microhardness show a shorter lifetime of
the minority current-carriers. It was established that a
correlation exists between the microhardness and the density
of dislocations in various crystallographic planes of silicon
single crystals. The anisotropy in the microhardness of
silicon single aystals drawn from the melt is detormined by
the general distribution of the dislocations along the crystal
which is assoclated primarily with the tlermal conditions
pertaining during the growing of the crystal. Acknowledgments
are expressed to D.B. Kiseleva for her assistance in carrying
out the experiments.

There are 2 figures, 1 table and 13 refercnces: &4 Soviet

and 9 non-Soviet. The four latest English-language refereciices
quoted are: Rel. 6 - Wolf, G.A., Toman, L., Field, N.J. and
Clark, J.C. Semiconductors and Phosphors, New Jersey, 1953;
Ref. 1C - Dash, W. - Appl. Phys., 1959, 30, No. 4, k59,
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Ref. 12 - Roberts, D.. Stephens, P. and Hunt, P. Hature,
1957, 180, No. 4587, 665; Ref. 13 - Green, G., Hogarth, C.
and Johnson, F. J. Electron. and Control, 1957, 3, No. 2, 171.

ASSQOCIATION: Nauchno~issledovatel'skiy 1 proyektnyy institut
redkometallicheskoy promyshlennosti (Scientific
Research and Design Institute of the Rare Metals
Industry)

SUBMITTED: August 12, 1960
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AUTHORS: Mil'vidskiy. M. G. and Berkova, A. v.

TITLE: Visualization of irregularities in the distribution of
impurities in silicon single crystals

PERIGDICAL:  Zavodskays laboratoriya, v. 27, mo. 5, 1961, 557-559

TEXT: Irregularities in single crystals of silicon are made visible by the
method of anodic etching. Electron-type and hole-type single crystals of
silicon with different resistivities l1ike those obtained from melts by the
Chokhral'skiy method were used for these studies. The crystals were ground
with boron carbide 220 and M-28 (M-28) powder, after which one side of the
crystal was plated with nickel. That side of the crystal which was not
nickel-plated was used as an anode and, therefore,dipped into the electro-
lyte (48% of HF:glacial acetic acid = 1:1). A platinum foil was used as a
cathode. The required d-c was obtained from a BCA -5 (vsa-5) rectifier. The
working conditions suited best for electron-type crystals were such: treat-

ment at a current density of 10 milliamperes/cm2 for 2-5 min and subsequent
treatm;nt for 20 to 30 sec with a 1:4 acid mixture consisting of 48% HP
Card 1/3 ..

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

24157
. s/o32/61?027/005/003/o17
Visualization of ... B119/B215

and HNO3 (58%). Optimum conditions for hole-type crystals: treatment for

4-6 min at a current density of 45 to 50 milliamperes/cmz, followed by a

bath in HF:HNO3 = 8:15 for 10-15 sec. The acid bath was applied for sepa-

rating the layer of electrolytic products deposited on the crystal surface
during etching. Crystals prepared in this manner have light and dark strips
alternately, which are spiral in transverse cuts, and straight and parallel
in longitudinal cuts. The latter are the so-called "growth bands”" which

are caused by periodic fluctuations of the impurity concentrations along the
rod. They characterize the shape of the crystal front at any moment of
growth, There are 2 figures and 7 references: 1 Soviet-bloc and 6 non-Soviet
-bloc. The four most recent references to English-language publications

read as follows: 1. G. H. Schwuttke, O. A, Weinreich, and P. H. Keck. J.
Electrochem. Soc. 105, No. 12, 706 (1958). 2. Oroshnik. J. Electrochem.
Soc., 106, No. 4, 360 (1959). 3. P. Camp. J. Appl. Phys., 25, No. 4, 459
(1954). 4. S. I. Silverman and D. R. Benn, J. Electrochem. Soc., 105, No. 3,
170 (1958).
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ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy
institut redkometallicheskoy promyshlennosti (State

Scientific Research and Planning Institute of the Rare
Metals Industry)
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chemiaal etching o T
Refera'cimw shurnal, mlelctvanike. 1 yoye primeneniye, noe 3, -

' '11, 1963%, 16, abstract '3BLOL (st:. tz. Mogk. vech. metallurg. in-te.,
Ino' 4, 1962. zas - 291) ! R

eIeoting*an,etching agent £or :
A i-oomponent gystem of HF,

) 30 “gnd " 0356003 xas inveetiga.ted. as well as & system of the same &oids,
ut: with Br additions, - The opt:lxmm relation:of the acids was found to be
qual to (L:3:3)s  If small: ‘amounts of Br (0.08 ml) are.added to this ‘
ystem, the time of’ etch pi.‘a ‘datection decreases to some degree, end if
noreased amounts of. Br are added,: the density of detected etch pits A
reduces gz:ea.tly. It was found that the ecid concentration had a great -
‘et‘feot on the quality ot‘ ‘atching. Optimum acid concentrations ares for
BF = 50—52%, t‘orl EKO; - 60 62%, and for CH300H - g).aci.a.l. concentration. SR
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,SQmetimea in the proceaa o.‘.’ 'ox:k m oxide.t!.on of.' the se.mple was observed. L
.which was caused by. the pregaence of - ‘excecs water in the etching agent at a - .
owered mm; concentra.tion. To bin€ the water in tae etohing 8olution,
oetic aclid was replaced. by ‘acetic anh.ydride. Thia agent provad to be the
: Lt énables’ ona o detect maxinmm ‘density

yor atoh p“" and Eives the SR
‘most - distinct pioture ferences. R ‘ » |
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S s/18 /62/004/010/022/06}
; ! 1
‘ aq,(ﬁorp ‘ | B108 !1}04
AUTHOR: _fffl}ffiff{l—glﬂgé - '
TITLE: The form of the p-n junctions in semiconducting single
crystals grown by oriented crystallisation from compensated
melts

PERIODICALs Fizika tverdogo tel&. v. 44 no. 10, 1962, 2791 - 2794

TEXT: The p-n junctions in a semiconductor, grown from a melt with donor-
and acceptor-type impurities that compensate each other, will have the
shape of the front of ocrystallization if the latter is plane. If it is
not plane the two types of impurities will not be diatributed uniformly
across the crystal. It is shown from various examples that the true shape
of the p-n junctions does not coincide with the shape of the crystalliza-

. _tion front since various factors influence the distribution of the compen-

sated impurities. The major factors are the ratio of -the donor to the

acceptor-type impurity concentrations, any specific distribution of the
impurities in .the melt, and the shape of the fromt of crystallization.

There are 4 figures. : ' :
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[ ' s/181/62/004/010/022/063
;" The form of the... : B108/B104
ASSOCIATION:s Gosudarstvennyy nauchno-issledovat’e}"skiy i proyektnyy
' institut redkometallicheskoy promyshlemnnoati, Moskva
(State Design 'and Planning Scientific Research Institute
of the Rare llc;st.als Industry, loacqw)

| SUBMITTEDs  May 21, 1962 * .

P . e R
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5/032/62/028/004/007/026

D B101/B113

AUTHORS : Mil'videkiy, M. G., and Layner, L. V,

TITLE: Method of detecting dislocations in Si single crystals
PERIODICAL: Zavodskaya laforatoriya, V. 28, no. 4, 1962, 459-462

TEXT: To make dislocations in Si single crystals apparent, a 15-25 min
thermal treatment of the crystals at 850-900°C in vacuo (N1-10'5 mm Hg)

and cooling at a rate of ~440°C/min is suggested. The decorating of dig~
locations with copper in HZ atmosphere is even more efficient. The tests

were made with n-type and p-type single orystnls prepared by Chokhral'skiy's
method. Before thermal treatment, the specimens were ground with boron

carbide and ™M14 (M14) powder. After thermal treatment, they were polished
in acid ¢P -8 (SR-8) mixture and etched in HF : HN05 : (cu3co)2o = 1 : 33,

The pits were counted with an'rﬂwii-ehﬂ(llm-eu) metallographic microscope.
I¥ was found that the thermal treatment did not change density and position

Card 1/2
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8/032/62/028/004/007/026
Method of detecting ... B101/B113

of the dislocationo. The form of the etched figures obasorved depended on
the heat treatment and on the decorating method. Dendritic inhomogeneitico
and stratified distribution of impurities were observed. The thermal pre-
treatment increases the sensitivity of chemical etching as well as the
possibility of metallographically detecting inhomogeneities. There are 5
figures and 4 references: 1 Soviet and 3 noneSoviet. The three references
to English-language publications read as follows: R. A. Logan, A. J.
Peters. J. Appl. Phys., 28, 2, 1419 (1957); W. Dash, J. Appl. Phys., 27,
10, 1193 (1956); W. Dash. J. Appl. Phys., 30, 453 (1959).

ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy institut redko-
metallicheskoy promyshlennosti (State Scientific Research
Ingtitute of the Rare Metals Industry)
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s/m /65/005/002/020/051 ,
n'oq

TITLE ,~'_‘Oocurun« of tlu 'tloo oftoot" 1n -tuoon oiu.lo orylulc
T ‘-pon by tho Cloohnllki nthod

_ PERIODICAL: uuk. tm-duo m.. v..5, no. 2. 196}. m-sw
and {1007, s {111} plane msay erise in the interface orystsl-selt. - Withinm!

" ‘thie plane the di irihntton of the alloyed {mpurities varier, Chanmels .
.enriched with. tlputtttol say fora in the ingot, these ocourring mot oaly ! -

" PEXT: When. ma.xI orystals are grown in the directions €114, <110),

. _in convex of: “plane: etyltulltlstlon fronta but aleo ia concave fromts. !hov. -

development - of .channels in the crystal is due to undercooling. . The -

Co following pouiblliuu ‘of - udorcooling when oryltlll are bred by the

Czochraleki. method are disoussed: (1) natural thermal undercooling st a
given pulling ratey (2) constitutional undercooling due to the. . {
concentration drop before the orystallisation froat; (3) underceoling dm

- to solidified purtiolu ouporcuu into: the melt, -The tendemoy to form
- channela 1n 81 -u\‘h.o:nnh snoyod -uu donor hmittn doonnu ia
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Milidsiiy, (16

AID Nr. 977-10 27 May

IMPURITY SEGREGATION IN 8i SINGLE CRYSTALS GROWN BY
THE CZOCHRALSKI METHOD (USSR)

Mil'vidskiy, M, G., and A, V. Berkova. Fizika tverdogo tela, v. 5,
no. 3, Mar 1963, 709-716. S/181/63/005/003/002/046

The “plane effect, “ the Yedge effect, and anomalows impurity segregation were studied
in doped:Si single crystals with p- and n-type conductivity and resistivity
from 0.001 to 100 ohm+cm. The single crystals were grown by the
Czochralski method in vacuum or in an inert atmosphere in the {111},
[110], anc [100] directions, and at deviations from these directions of up
to 12°. 1';l‘he dop{gg agents were: 1?, As, Sb, Al',. and B in conceptrations
up to 10° to 10 atz/cm?. The "plane effect,” evidenced by "canals"
li. e, spir akshaped regions of higher impurity concentration along the
growth axis), was observed in the crystals. The canals are central in

; crystals grown in the [111] direction but shift toward the crystal's edge in

- the cased disorientation of the seed. The central canal usually develops

Card 1/3
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AID Rr. 977-10 27 May

IMPURITY SEGREGATION [Count'd] 5/181/63/005/003/002/046
" only in the presence of a convex crystallization front. Dimensions of the
canal are a very sensitive function of the front curvature. Etching of the
samples revealed that the canals are formed by arrowlike segments or *
bands which build the spirals. The periodicity of the bands corresponds
to the periodicity of the "growth bands" seen in the longitudinal cross
section of the crystal. The spirals in the canals are perpendicular to
the [111] direction and represent traces of the [l11] plane. Under favorable
conditions, all faces in the {1} system can appear during the growth of
a single crystal. Canals were present in crystals containing P, As, and
Sb donor impurities but were not observed in those with B and Al acceptor
impurities. The highest intensity of the plane effect occurred for Sb,
with an average increase of the segregation coefficient in the vicinity of
the canal of 30 to 45%, and the lowest was found for P with an increase
of T'to 12%. The effect of growing conditions, i. e, the pulling rate and
the rotation of the crucible, were studied, The intensity of the plane -
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AID Nr. 977-10 27 May

IMPURITY SEOREGATION (Cont'd) 9/181/63/005/003/00a/046

effect increased with increasing pulling rates, with the maximum develop-
ment of the canal obtained at 2.5 mm/min, The rotation changed the
shape of the canals, but did not eliminate them, The presence of canals
in crystals contributed to the nonuniform distribution of structural defects
in the ingot. The second effect observed was the ''edge effect, i.e., a
marked increase of the resistivity in an n-type Si single crystal in the di-
rection of the near-surface zone, which is lean in impurities. The ex-
perimental results indicate that the edge effect is apparently due to
preferential evaporation of the doping agent from the surface layers of the
melt at the interface. This work was completed at the State Design and
Planning Scientific Research Institute of the Rare Metals Indusiry, [ED W]
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3/\71/ (//({\S/f/l7 /VICS"
AID Nr. 9742 /! 22 May
ELECTRON MOBILITY IN STRONGLY DOPED SILICON (USSR)

Omel'yanovskiy, E. M., V. I. Fistul', and M. G. Mil'vidskiy Fizika tverdogo '
tela, v. 5, no. 3, Mar 1963, 921-927. S/181/63/005/003/032/046

An experimental study has been made of the Hall mobility of electrons in
n-type silicon sin%Ie crystals strongly doped with arsenic and phosphorus
(concentration, 1027-1020¢m-3), Measurements were conducted at tempera-
tures from 78 to 300°K. Curves of the temperature and concentration depend-
ence of Hall conductivity and of the concentration dependence of specific re-
‘sistance were obtained. The results show an unexpected difference between
the mobility versus concentration curves of samples with arsenic from those
of samples with phosphorus at liquid-nitrogen temperatures, despite coin-
cidence of these curves at room temperatures. With low temperatures and
large impurity concentrations (above 7:'1039cm-3), carrier mobility decreased
with increased impurity concentration. The data canmot be explained by the
theory of carrier scattering on impurity ions unless a strong screening ef-
fect of ions by electrons is assumed to take place at distances closer to the
ions than is the case for weakly doped semiconductors. ) [BB]
< Card 1/1
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] AT T, 985-!; 7 Jue
- POLYTROPY OF INfPURITIES m n—TYPE Ge AND Si S!NGLE CRYSTALS
 DOPED WITH LARGE AMOUNTS OF GROUP V ELEMENTS (USSR)

Fistul' V I M G Mi\i'vidskiy, E. M Omcal'yanovskiy. and S. P.: Grishina, ’

n\r~ Aka.demiya. nauk: sssa Doklady, v. 149, no. 5, 11 Apr 1968, me-1122. |
: AR : slozolsalmlooslmslom o

A study carried out at the State Scienﬂ.fic Research Institute ot‘ the Rare Metals
Industry showed that the totgl impurity content in n-type Ge and Si single crystals
doped with large amounts of ‘P ar"A’s1(impurity content in the melt from which the
crystals were grown s 2:102%cm-3) is higher than that which has been determined
from the Hall effect. -It was concluded that in this case, in contrast to Ge and 8i -
crystals doped with gmall amounts of group V elements, only a portion of the im-
5 puntym ‘the crystal is part of the subsatitutional solid solution, while the restis
q- present in other states in which the impurity does not exhibit donor propertiee
This pﬁenomenon was designated polytropy of impurities in semiconductora

cardlla
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T

 POLNGPY OF DPRITES (Cute] shoesfesfiofoosfonors
Tt is suggested and,’ fn mast instances, shown that polytropy {s caused by such =

~ factors as 1) the presence of impurities In interatices; 2) the formation of a second
Phase of the arsenide or phosphide type; 3) the formation of cellular imputity sub-
" structyres; 4) the deposition of {mpurities en structural defects; and 5) the forma-
- tion in the solid solution of such atructural complexes as Si Asg,, or Ge P.. When
the impurity is present {n the above states, the unsaturated subatitutional solid
- 8olution ia hermpdynamiqg;ly-.mgtable, and it ig shown that an additional transfer
~of impurity ’atom’s.mtaf’th‘e‘_sqli_d solution takes place with time. Thig transfer in-
‘creases the carrier concentration and can be accelerated by heat treatment of the °
. crystala in hydrdzen,j -Further studies of the Polytrapy of impurities in gsemicon-
. ductors are urged in view tion that the state of im
{  crystala should deter ' 8 do

-, impurities, . S

- 4320(
APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R00113



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

MIL'VIDSKIY, M G\

Diaorientat}n and Aome other d ects in silicon single crystals

zow:{)gy Czochralsky's method,” Fiz. tver. tela 5 no,8:2102-2104

_ (MIRA 16:9)
1, Goaudli'atvannyy n&chno—issledova’oel‘skiy i proyektnyy institut
redkomtalliclwskoy promyshlennosti, Moskva,

S (Sil:lcol cryatll.a--Dafecta)
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MIL'VIDSKIY, M.G.; GRISHINA, S.P,
Segregation of impurities along grain boundaries in heavily alloyed
silicom single crystals. Fiz, tver. tela 6 no,2:483-488 F 164,
(MIRA 17:2)
1. Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy institut
redkometallicheskoy promyshlennosti, Moskva,

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

L2k St e ey e by L e 2 e

L B DR ST S ORI BT ES

L 2027465  EWT(m)/EuP(s ('a)/T/wm(t)/Ee:p(bj AZDC(a)/SSD/AFWL/ASD2) -5/
ASD(p/‘—37Mf(a)}gsv(g8)7ESD(t) JD& '

ACCESSION NR: AP4041693 - 8/0181/64/006/007/1962/1966

a7
-

AUTHOR: _Mil'vidskiy, M. G. , Yeremeyev, V. V. ,
m - -
_TITLE: Procedu:e,,fg;v;:i..e:'stimatfing the themmal conductivity coeffic?ents
of solids and alloys near the melting temperature

fagram, melting

“mal conductivity ] rmanium, silicon

ABSTRACT: 1In view of the considerable experimental difficulties in-
irect measurements, especially for materials which have a
large chemical activity in the molten state, the authors propose for
- the estimate of the thermal-conductivity coefficients a method based
ical size at two different growth rates
- and measuring the temperature gradients at the phase boundaries dur-
- ing the course of the experiment. The validity of the method is

. Card 1/4 ?
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" L 2027065 o
ACCESSION NR: AP4041693 l

MORSEE By wri -neat-balance ‘equations for the two
‘gro . s for the determinatiop of the thermal-conductivity
coefficients of InSb, Ge, and Si crystald 'grown by the Czochralski
method are described. The results confirm
dients change noticeabl
phase boundary,

The results are

diation heat loss be _
2. figures, .5 fornulas; and 1 ‘table.

Gdsuda:fé‘tvenny.*y nauchno—issledovatel'skiy i proyekt-
redkcmetallicheskoy promy*shlennosti, Moscow (State
Lfic Research and ¢ esign Institute of the Rare Metals 1

e el e
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 SUB CODE: ss, TD - NO. REF SOV: 006

- Card 2/4

- 4320(
APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R00113



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001134320

T (1)/ i (k) /B () [EPR/T/RE()  “Puob/Peh  1OP(a)  JD/AT
[ TACCESSION WRi APAORRSST - §/0181/64/006/009/2762/2770
1°

§

AUTHOR: { Fistul', V, I,; Grishina, 8, P,

=1

dA.

o Ms_ Go

TITLE: Behavior of impurities in highly doped semiconductors ;\

TOPIC TAGSz' semicocductor single, crystal, highly doped semicon~
ductor, germaniuw’single crpul'fu_lumﬂungle crystal, araenic
impurity, phosphorus impurity, sntimopy impurily, aluminum impurity,

v)

i
i
tsouncz:-rxazk. tverdogo tela, v. 6, no. 9, 1964, 2762-2770 .
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»auuld olytropy of -fmpur ) ‘
: : not display donor propcrtiu. hu bun stidied in
silicon and germanium n-type crystals doped with arseanic, phosphorusy
antimoany, or sluminum in concentrations greater than 5 x 10 7 cm™?d,
The study was undertaken to explain the disagresmant,.  previously ob=
‘served in:.the case of high dopant concentrstions;, betwesn the Hall .
measurements and radiocasctivation anslysis data and the resulting vio+ .
lation of the known condition for ionisation equilibrius, which wvase | _
verified expsrimentally for lower dopant concentrations., The single;
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r__.L. 870765 ...
; ACCESSION NR: AP404A9SL 0

i crystals vere grovn by the Czochralski method in the <1il> direc-
tion. Ths following interconnscted main factors wars found sxperi-~
lgntpllz to be rocvon,tbl. go; polzt;opy of gnpugtt;nun gog-,tton
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i ( N ‘weasuremsnt and activationm ‘analysis dats
Dansity of 1lloclt£oal and concentration of clusters decreased at .
1 the sane time These facts are explained in terms of migratfon of “| ==
- the {mpurity o solid solution, In silicon crystalc, the heat
treatment did not produce the same affect as in germanium, since
polytropy of impurities was caused mainly by the cellular sublattice
vhich {3 not removed by heat treatment, It was concluded that the
polytropy of impurities is closely connected with structursl imper-
factinne, even though minor, {in grovwing otnglc crystals and, there-

Cofd 2/3._ ¢ - o
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L 8707R68 it
ACC!'SBIOl*lﬂt AP&ADARIS]

fore, dependent on the conditions 6f crystal growth, The nature of |
the alloying Lfwpurity and ths intersction betveen the atoms of the
{mpurity and ths bass component cf the alloy also play an importaest
trois in the appearance of polytropy, since the polytropy s depend~

ant an tha diatvrihutdan raalfiniant Al lmanaisw

Nl - - - [ SO
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|AccESSION NR: AP4OA6645 9/0181/64/bos/b16/3170/317;:7
n l
, |

;AUTHORS: Mil'vidskiy, M. G.1 Stolyarov, 0. G.; Berkova, A. V.

- e AT
TITLE: Concerning the mechanical properties of heavily doped sili-

H? ! con gingle crystals qk

SOURCE: Fizika tverdogo tela, v. 6, no. 10, 1964, 3170-3172

-TOPIC TAGS: - silicon, l‘sgngle crys tgl! idol::ing, mechanical property,

= | impurity concentration. crystal lattice structure, dislocation free
-. . i crystal

. 1 ABSTRACT: Dislocation—free single crystals grown by the Czochralski.
|method and doped with 1 x 1015~=1 x 1020 c~3 B, Ag and P, with 1 x
x 101522 & 1018 ‘&3 A1, and 1 x 1015-ig x 1018 cn™3 8b were inves-
tigated. The deformation was carried oyt at 800C (__1°) in an atmos-
phere of Spectroscopically pure helium"gt the relative rate of 6.8 x |
' x 107% gec l Five samples were e used to determine the upper yield
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o L 10355 -
| ACCESSION NR: - AP4046645

T —
|
| o
 ipoint_ for avgivéﬁ impurity concentration. At impurity concentrations
" iof 1015.-101 em™3 all samples had the same upper- yield point of L
‘{%zzoukg/hm%y;;kt;higpg;;igpggityfconcentrationsu the behavior of p~ = !
- and n-type samples was quite different. . The .introduction of acceptor
B | impurities strengthened the crystals while donor impurities weakened
. ithem. The yield point decreased on approach to the limit of solu—
. .. ibility of an impurity but p~type crystals were-gstronger, The rela-
. - tively low strength of dislocation-free single crystals and the ef-~
{ fect of the doping impurities on the yield point were explained by
the presence of vacancies and their interaction with carriers and
doping impurities and by the effect of doping impurity on the sili-
,con lattice. “The authors thank V. I. Fistul®' for discussions."”
'Orig. art. has: 2 figures.
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" ACCESSION NR: AP4048397

o Au'mons £
l'TITLEz' Dtnlocation14fn*h¢av11yGOp-d=t111con,|£gglc»cgzltlll /1

it 4o e e 1 b MY 12 1

? crystals was measured by means of the Hall effect.

L 11998-65- R a!r(-)/m(f)’/ﬁé(b);»". ‘uz(e)/AﬁL/Aén(-~);6/£sn(t) Jo
8/0181/64/006/011/3259/3262

Ml‘vidskiy””n. @i Stolyuov. 0. G.; Begkova, A. V.

SOURCE: Pizika tverdogo tela, v. 6, no. 11, 1964, 3259-3262

TOPIC "I.’AGS s

silicon. singie cryatal, doping, impurity concentration,’ ‘

dislocation density
SLngle crystall doped with phosphorus, arsenic, antimony,

The dopant concentration in
It ranged from

ABSTRACT1
boron and aluminmim were investigated.
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0 0 - “As,an ‘dop ng;
up to & x 1018 cu™3 4n the case of 8b, and up to 2 x 1018 cw
! the case of Al. The single crystals were grown by the Czocbnllki
' method along the [111] direction. No special measures were taken to

- prevent the development of dislocations in the ingots. The disloca-
Cdrd 1/3 . e T
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O

: gtioﬁ deﬁéitffaai;dé%éiﬁiﬁQd'5§HCh§ui¢ll etching in a chromium re-
 agent and decoration with copper, as well as by x-ray diffraction.
: Single crystals of the p-type, doped with B and Al, had dislocations

;(103--104 cmfz) throughout the involgiqntcd range of impurity con-
i centration. Single crystals of the n~type tehaved differently: the
'dislocations disappeared at a definite concentration of the dopant.
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‘ the sutface) at. reaistivitiu of p w0, 03 ohm.cn (n = 5 x 1017 "3)
i Thege n~type crystals remained dislocation-free over a wide range of
. the dopant concentrations (dislocations reappeared only on approach

to the solubility limit). The results are explained as follows.
The dislocation climb to the crystal surface is facilitated by a
~ high concentration of vacancies. The vacancy concentration is af-
fected by impurities: if the impurity concentration and the carrier
density are comparable, the presence. of donors should increase the
"vacancy concerntration and the pressnce of acceptors should reduce it.
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‘dislocations disappear in crystals, observed between P and As on one
side and Sb on the other, may simply be due to different atomic gadu..
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